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Sex diﬀerences in healthy life expectancy
from self-perceived assessments of health
in the City of Sa˜o Paulo, Brazil
MIRELA CASTRO SANTOS CAMARGOS*, CARLA JORGE
MACHADO* and ROBERTO NASCIMENTO RODRIGUES*
ABSTRACT
Whether life is spent in good health or disability has a critical inﬂuence on the use
of health-care services. It is also known that average healthy life expectancy diﬀers
by sex. This paper reports estimations of healthy and unhealthy life expectancy in
old age using self-reported health assessments for the City of Sa˜o Paulo, Brazil in
2000–01. The data derived from the Health, Well-being and Aging in Latin America and
the Caribbean Project (SABE), and from population censuses and mortality statistics.
Sullivan’s estimation method was used. It combines the age-speciﬁc schedule of
the current probabilities of death with the prevalence of self-perceived ‘poor ’ and
‘good’ health. The paper also reports multivariate analyses of the factors as-
sociated with variations by age group and sex in self-perceived health. The ﬁndings
revealed that, at all ages, women live longer than men and for more years in a
healthy state. Among men, those aged 60, 65 and 70 years were expected to live a
higher percentage of their remaining life than women in a healthy state, but
among those aged 75, 80 and 85 years, the opposite held. Among women, the
percentage of remaining years that were unhealthy did not increase as age in-
creased, which diﬀers from previous ﬁndings. The multivariate analyses showed
that with increasing age, for women the number of chronic diseases decreased but
dependency increased, and for men the opposite held. This ﬁnding indicated that
the percentage of life spent in poor self-perceived health more accurately predicts
mortality in men than women.
KEY WORDS – health life expectancy, self-perceived health, elderly,
Sullivan method.
Introduction
The number of healthy or unhealthy years lived, as well as the type of
health problems experienced by older people, have a crucial inﬂuence on
health-care utilisation. Mortality indicators and their derivatives, such as
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average life expectancy at a given age, do not adequately represent
‘healthiness ’, since information is needed not only on the total duration of
life but also on people’s health status at diﬀerent ages (Portrait, Maarten
and Degg 2001). Healthy life expectancy, which is total life expectancy
weighted or adjusted for some measure of health-related quality of life, has
been used as an indicator ( Jagger 1999). The advantages of healthy life
expectancy are that it combines information on morbidity and mortality
in a single indicator and is readily understood (Valkonen, Sihvonen and
Lahelma 1997).
Subjective or self-reported health is often used in epidemiological and
social research and in health professionals’ questionnaires as a proxy for
health. The term can be deﬁned as the individual’s personal evaluation of
his or her overall health condition. The individual is expected to integrate
all dimensions of health without special reference to any one component,
such as physical, mental, social or functional health (Baron-Epel and
Kaplan 2001). Research interest in self-reported health has grown since it
was shown to predict health outcomes including deaths (Kaplan and
Camacho 1983; Idler and Benyamini 1997), and several studies have es-
tablished the validity of the measure as an indicator of overall health
condition (Baron-Epel and Kaplan 2001; Martikainen et al. 1999; Bailis,
Segall and Chipperﬁeld 2003; Appels et al. 1996). Subsequently, methods
have been developed to estimate healthy life expectancy from data on the
prevalence of self-reported ‘good’ and ‘poor’ health (Ofstedal et al. 2003).
There is considerable evidence from mortality statistics that on average
women live longer than men but that they experience more illness
(Langley 2003; United Nations Organisation 2002). As a result, sex dif-
ferences in average healthy life expectancy are much smaller than sex
diﬀerences in average total life expectancies (Weidner 2000). It is reason-
able to expect that self-perceived health associates with health variables
such as ‘dependence’ and the number of chronic diseases. Previous studies
in Brazil have shown that schooling and income, among other factors, are
also associated with self-perceived health (Alves and Rodrigues 2005).
Studies of self-perceived health should therefore take these socio-economic
attributes into account.
This paper reports estimates of average healthy life expectancies in old
age by age and sex for the City of Sa˜o Paulo, Brazil in 2000–01. Sa˜o Paulo
is the largest city of Brazil and has received many internal and inter-
national migrants since the 19th century; in comparison to most other
cities in Brazil, its heterogeneous population reﬂects that of the nation as a
whole (Machado 2002). The paper also presents analyses of the factors that
were associated with variations in self-perceived health by gender and in
three age groups (60–69, 70–79, and 80 or more years).
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Methods and materials
The data
The data required by Sullivan’s method for estimating healthy life expect-
ancy are : (1) population and deaths by ages for the construction of a life
table and the calculation of age-speciﬁcmortality rates, and (2) a schedule of
age-speciﬁc health state prevalence rates. In the present study, themorbidity
information came from theHealth, Well-being and Aging in Latin America and the
Caribbean Project (SABE) that collected information on older people in seven
Latin-America and Caribbean countries : Argentina, Barbados, Brazil,
Chile, Cuba, Mexico and Uruguay (Pelaez et al. 2003). In Brazil, home in-
terviews were conductedwith 2,143 older people between January 2000 and
March 2001, all in the City of Sa˜o Paulo. Elderly people living in institutions
were not included in the sample (Lebra˜o and Duarte 2003). The oldest age
group (85 or more years) was over-sampled, with 643 informants or 30 per
cent of the sample. Overall population estimates therefore required age-
weights.Age-speciﬁcmortality rates by sex andage groupswere providedby
the Departamento de Populac¸a˜o e Indicadores Sociais, Instituto Brasileiro
de Geograﬁa e Estatı´stica (DEPIS, IBGE) [Department of Population and
Social Indicators, Brazilian Institute of Geography and Statistics].
The Sullivan method of estimation
The expectancy of healthy life reﬂects the state of health of a population
adjusted by the level of mortality and, as in a life table, is not aﬀected by
the population age structure (Romero, Leite and Swarcwald 2005).
Sullivan proposed that healthy life expectancy at a given age x (HLEx) can
be estimated by adapting the traditional life table (Sullivan 1971 ; see also
Imai and Soneji 2007). In this study, healthy life expectancies were esti-
mated by sex, since health states vary considerably between sexes, es-
pecially in old age ( Jagger 1999). Healthy life expectancy (HLEx) is
estimated with the formula:
HLEx=
Pv
x
npxð ÞnLx
lx
(1)
where: lx is the number of survivors at the exact age x ;
npx represents the prevalence of the healthy state among in-
dividuals aged from x to x+n;
nLx is the total number of years lived by a cohort in the age group
(x, x+n) ;
v represents the highest (or oldest) age category.
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The method makes use of two independent measures of health. The ﬁrst
refers to a measure of the healthy state (npx), that is the speciﬁc rate of
being healthy by age group; and nLx which is the survival component. The
model thus removes from the total life expectation of a cohort the pro-
portion lived that is unhealthy (or estimates the time spent healthily for a
given cohort). For an indicator of healthy life, the present study used ‘self-
perceived health’ dichotomised into ‘poor’ and ‘good’. ‘Poor’ health was
attributed to those who said that their health was ‘poor ’ or ‘ fair ’ ; ‘good
health’ attributed to those who said that their health was ‘good’, ‘very
good’ or ‘excellent ’. The speciﬁc rate of being healthy by age group was
established by the proportion of individuals with good self-perceived
health in each quinquennial age group. Before aggregating the ‘poor’ and
‘ fair ’ categories into the ‘poor ’ category, it was veriﬁed that the pattern of
responses was the same as if the ‘ fair ’ response was excluded from the
analysis. This was done since, as noted by Pelaez et al. (2003), the observed
age-schedules of the prevalence of ‘poor’ or ‘ fair ’ health are similar for
males and females, but the schedule for those reporting only ‘poor’ health
has a steeper age proﬁle. In the present study it was found that, in terms of
percentage of time spent in the two states, there were no evident diﬀer-
entials across ages or between sexes. To allow a larger sample, it was
therefore decided to aggregate the ‘ fair ’ and ‘poor ’ categories. It is im-
portant to note that the estimates made in this study were based on self-
reported prevalence data and mortality rates for the year 2000, and that it
is assumed that these rates would not change.
Applying the method
The life table used for the estimation was organised by ﬁve-year (or
quinquennial) age groups and an open-ended uppermost category, 85 or
more years. The schedule of death rates was applied to the mid-2000
population estimates for the City of Sa˜o Paulo that were derived from the
population censuses of 1991 and 2000 (the reference dates were 1st
September 1991 and 1st August 2000) using the population exponential
growth formula (Preston et al. 2000). To provide the best estimate of per-
son years of the study period, it was necessary to obtain an estimate for 1st
July rather than 1st August 2000 (Preston et al. 2000). The death statistics
were obtained from the Fundac¸a˜o Sistema Estadual de Ana´lise de Dados [State
System Foundation for Data Analysis, SEADE Foundation], and the av-
erage number of deaths were estimated for the triennium 1999–2001 by
sex and age groups.
Table 1 shows the application of the Sullivan method separately for
males and females. The percentage of individuals in each quinquennial
38 Mirela Castro Santos Camargos et al.
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T A B L E 1. Sullivan estimates of healthy life expectancy based on self-perceived health status by sex, City of Sa˜o Paulo, Brazil, 2000–01
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x nMx nqx lx nax nLx Tx ex npx [npx/100]*nLx THx HLEx ULEx HLEx*100/ex
1 2 3 4 5 6 7 8 9 10 11 12 13 14
Females
60 0.01194 0.058 1,000 2.67 4,865 22,180 22.2 49.3 2,400 9,859 9.9 12.3 44.4
65 0.01793 0.086 942 2.67 4,521 17,315 18.4 39.6 1,790 7,459 7.9 10.5 43.1
70 0.02718 0.128 861 2.70 4,050 12,794 14.9 45.6 1,846 5,669 6.6 8.3 44.3
75 0.04422 0.201 751 2.72 3,409 8,744 11.6 39.3 1,341 3,822 5.1 6.6 43.7
80 0.07491 0.318 600 2.65 2,550 5,335 8.9 46.0 1,173 2,482 4.1 4.8 46.5
85 0.14683 1.000 409 2.98 2,785 2,785 6.8 47.0 1,309 1,309 3.2 3.6 47.0
Males
60 0.02322 0.110 1,000 2.67 4,743 17,620 17.6 53.3 2,530 8,348 8.3 9.3 47.4
65 0.03456 0.160 890 2.67 4,118 12,876 14.5 46.6 1,918 5,818 6.5 7.9 45.2
70 0.04960 0.223 748 2.70 3,354 8,759 11.7 46.2 1,549 3,900 5.2 6.5 44.5
75 0.07205 0.309 581 2.72 2,495 5,405 9.3 45.4 1,132 2,351 4.0 5.3 43.5
80 0.11007 0.437 401 2.65 1,594 2,910 7.2 43.4 691 1,219 3.0 4.2 41.9
85 0.17174 1.000 226 2.98 1,316 1,316 5.8 40.2 528 528 2.3 3.5 40.2
Notes : Columns 1–8 are as in a conventional life table. Column 9 is the prevalence of self-reported good health. Columns 10–11 are the aggregate years lived by all
survivors in ‘poor’ and ‘good’ health. Columns 12–13 are the estimated Healthy and Unhealthy Life Expectancies, and Column 14 the percentage of total life
expectancy that is Healthy. The notation is explained further in the text.
Sources : Health, Well-being and Ageing in Latin America and the Caribbean (SABE) project database (Pelaez et al. 2003). State System Foundation for Data Analysis
(SEADE) 1999, 2000, 2001; Brazilian Institute of Geography and Statistics 1991, 2000.
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age group with self-rated ‘good’ health was converted into an age-speciﬁc
rate of being healthy (Romero, Leite and Swarcwald 2005). The ﬁrst col-
umn represents the lower age of the age group, for which the amplitude
(or range) is ﬁve years, except for the oldest open age group. The six
columns to the right show the life-table measures that are required to
estimate average life expectancy. In the second column are the age-speciﬁc
mortality rates (5Mx). Based on the speciﬁc mortality rate, the probability
(5qx) of an individual with exact age x dying before surviving x+5 years
was calculated by the formula (Preston et al. 2000) :
5qx=
5 nMxð Þ
1+ 5xnaxð ÞnMx (2)
Since in the oldest age group with an open interval, every individual will
die, no calculation is needed; the probability of death in this interval (wq85)
is 1.0. Given these probabilities of death, the number of survivors reaching
the initial age of the following age group can be calculated (lx+5). Thus in
Column 4:
lx+5= lx (1x5qx) (3)
The partial life table starts at age 60 years and assumes a starting popu-
lation of 1,000. Column 4 of Table 1 indicates that 942 females survive to
65-years-of-age (l65). Column 5 shows 5ax, the aggregate number of years
lived between ages x and x+5 for those who died during the interval. To
calculate the total number of years lived between ages x and x+5, the
aggregate 5ax is added to the aggregate years lived by those who survive
the interval. The average number of years lived by those who die before
reaching the age of x+5 is derived from nax using Jagger’s formula (1999).
Thus :
5Lx= 5(l x+5)+5ax(l x; lx+5) (4)
It is important to note that, for the oldest, open-ended age-group, it is
assumed that those who survive to age 85 years will on average live 2.98
years until they die ( ‘ax=2.98, where ‘ is inﬁnity). Column 6 indicates
that 1,000 females aged 60 years will in aggregate live 4,865 years during
the subsequent ﬁve years, and those who survive to 85 years will in ag-
gregate live a further 2,785 years. Column 7 presents the total number of
years to be lived by the survivors in age group x until all die. This is done
by accumulating the lived years in each interval :
Tx=
Xv
a=x
nLa (5)
40 Mirela Castro Santos Camargos et al.
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The 1,000 females in the partial life table will altogether live 22,180 years.
The life expectancy is calculated by dividing the numbers of years a person
is expected to live from a certain age by the number of survivors to the
reference age:
ex=
Tx
lx
(6)
The 2000–01 life table indicates that females aged 60 years would live an
additional 22.2 years (Column 8). The percentages declaring self-
perceived ‘good’ health are presented in Column 9, and Column 10 shows
the aggregate of healthy years lived in each age group. By cumulatively
summing these values, the number of people-years that will be lived
healthily from a given age x is obtained (Column 11). For females, of the
22,180 years expected to be lived from the age of 60 years, 9,859 would be
lived in a healthy state (TH60).
To summarise, as in the traditional life table, healthy life expectancy
(HLEx) is calculated by dividing the number of person-years lived in a
healthy state from a certain age x by the number at the starting age.
As shown in Column 12 of Table 1, at 60-years-of-age healthy life
expectancy for females is 9.9 years and unhealthy life expectancy 12.3
years (Column 13). It follows that it was expected that of the aggregate
of years lived beyond 60 years, 44.4 per cent would be healthy (Column 14).
Logistic regression analyses
Logistic regressions were run to analyse the factors that were associated
with variations in self-perceived health. The dependent variable was a
dichotomy with a value of ‘1 ’ for ‘poor ’ self-perceived health and ‘0’
otherwise. The explanatory variables were classiﬁed following Alves
and Rodrigues (2005) as : (1) demographic (living arrangement and
marital status) ; (2) socioeconomic (schooling and income), (3) functional
disability ; and (4) number of chronic illnesses. The aim was to observe
the association between (3) and (4) and the response variable controlling
for (1) and (2). Marital status had four categories : single, married or in
consensual union, separated or divorced, and widow(er). Living arrange-
ments had two categories : living alone, and living with someone.
Schooling was dichotomised between ‘0–4 years ’ and ‘5 or more years ’
schooling. The household income categories were: less than one minimum
wage; one to three minimum wages ; and more than three minimum
wages. The number of chronic illnesses (of individuals) were categorised
as ‘none’, ‘one’ and ‘two or more’. Functional disability was classiﬁed
as ‘dependent ’ or ‘ independent’. After categorising the variables,
Sex diﬀerences in healthy life expectancy in Sa˜o Paulo 41
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indicator variables were created with a value ‘1 ’ if the individual had the
attribute and ‘0’ otherwise.
Six logistic regression models were run to assess the independent con-
tribution of each covariate to the odds of poor self-perceived health. The
models applied to: (1) men aged 60–69 years ; (2) men aged 70–79 years ; (3)
men aged 80 or more years ; (4) women aged 60–69 years ; (5) women aged
70–79 years ; and (6) women aged 80 or more years. The signiﬁcance of the
odds ratio was established by the Wald test. For the analysis, there were
2,138 cases (ﬁve cases were excluded because of non-response for self-
perceived health and marital status). For consistency with the life expect-
ancy analysis, age-group weights were also used. The software used was
Stata 8.0.
The estimates of healthy and unhealthy life expectancy
Table 2 shows that for men, the prevalence of ‘poor ’ self-reported health
increased monotonically with age, and at 85 or more years attained 59.8
per cent. For women, the relationship with age oscillated and the highest
prevalence (60.7%) of ‘poor’ health was among those aged 75–79 years. At
ages younger than 80-years-of-age, a higher percentage of men than wo-
men reported ‘good’ health; at older ages the opposite applied. Table 3
compares the total, healthy and unhealthy life expectancies for males and
females at the given ages. The estimates suggest that in 2000, the life
expectancies of women in the City of Sa˜o Paulo were greater than those of
men. At age 60 years, for example, the respective ﬁgures were 22.2 and
17.6 years. The sex diﬀerential was about ﬁve years at age 60 years, but
decreased with age to about one year at age 85 years. At every age, the
T A B L E 2. Self-perceived health status by sex and age group, City of Sa˜o Paulo,
Brazil 2000–01
Age group (years)
Self-perceived health
Males Females
Good Poor Good Poor
60–64 53.3 46.7 49.3 50.7
65–69 46.6 53.4 39.6 60.4
70–74 46.2 53.8 45.6 54.4
75–79 45.4 54.6 39.3 60.7
80–84 43.4 56.6 46.0 54.0
85+ 40.2 59.8 47.0 53.0
Notes : Good health is notated in this paper npx, and ‘poor’ health as (1xnpx) ; see text.
Source : See Table 1.
42 Mirela Castro Santos Camargos et al.
http://journals.cambridge.org Downloaded: 29 Jul 2013 IP address: 200.198.50.10
women could expect more years of healthy remaining life than men, but
among those aged less than 75 years, a lower percentage of their remaining
years would be in self-perceived ‘good’ health (Column 5). With increas-
ing age, this percentage steadily decreased for men but oscillated for
women (Table 3).
Table 4 shows the female-to-male ratios of average life expectancy,
healthy life expectancy, and the percentage of life expectancy as healthy.
Since women live longer than men, the ratios of total life expectancy ratios
are all greater than 1.0. The ratios are around 1.25 from 60 to 75-years-
of-age and decline at older ages to 1.17 at age 85 years. The sex ratios for
healthy life expectancy, by contrast, increase with age, from 1.18 at 60 to
1.37 at 85-years-of-age. The third ratio is the percentage of expected re-
maining life spent healthily. It increases steadily from 0.94 at 60 to 1.17 at
85-years-of-age.
Results of the multivariate analysis
Table 5 presents the odds ratios (OR) for self-perceived ‘poor’ health
estimated by the multivariate logistic regressions. The living arrangement
measure, living alone, produced signiﬁcantly low ORs among women
aged 70–79 years, and signiﬁcantly high ORs among men aged more
T A B L E 3. Estimates of average life expectancy by self-perceived health and sex,
City of Sa˜o Paulo, Brazil 2000–01
Age
(years)
Total life
expectancy
(years)
Healthy life
expectancy
(years)
Unhealthy life
expectancy
(years)
Percentage of
years lived that
are healthy
x ex HLEx ULEx HLEx*100/ex
1 2 3 4 5
Males
60 17.6 8.3 9.3 47.4
65 14.5 6.5 7.9 45.2
70 11.7 5.2 6.5 44.5
75 9.3 4.0 5.3 43.5
80 7.2 3.0 4.2 41.9
85 5.8 2.3 3.5 40.2
Females
60 22.2 9.9 12.3 44.4
65 18.4 7.9 10.5 43.1
70 14.9 6.6 8.3 44.3
75 11.6 5.1 6.6 43.7
80 8.9 4.1 4.8 46.5
85 6.8 3.2 3.6 47.0
Sources : See Table 1.
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than 70 years. Turning to the marital status categories, for which the base
category was married or in a consensual union, among men, being
single did not signiﬁcantly alter the likelihood or reporting ‘poor’ health,
but among women it was associated with a signiﬁcantly high OR among
those aged 70–79 years and a signiﬁcantly low OR among those aged
80 or more years. The oldest age groups of separated and divorced men
and women had signiﬁcantly low ORs. Being widowed did not signiﬁ-
cantly alter the likelihood of reporting ‘poor’ health among women, but
produced signiﬁcantly low ORs among men aged more than 70 years.
Level of education had more pervasive eﬀects. The base category was
more education (over four years). Having less education produced highly
signiﬁcant ORs for all groups except the oldest women.
The other socio-economic status measure also produced many signiﬁ-
cant results but of less consistent direction, partly no doubt because it is a
household rather than an individual indicator. The base category was that
the household income exceeded three minimum wages. Being in a
household with intermediate income (1–3 minimum wages) signiﬁcantly
raised the likelihood of reporting ‘poor’ health for all age-sex groups, but
being in a low income household had inconsistent eﬀects (see Table 5).
The functional disability measures produced more signiﬁcant eﬀects for
women than men, most of all among the oldest two age groups. Not
surprisingly, the number of chronic illnesses very strongly associated with
reporting ‘poor’ health, and among those aged 80 or more years, the ORs
for men were considerably higher than those for women.
Discussion
There is accumulating international evidence that at all ages, women live
longer than men in the unhealthy state (see Ofstedal et al. (2003) for Asia,
Bossuyt et al. (2004) for Belgium, Agree (1999) for the United States, and
T A B L E 4. Female-to-male ratios for average life expectancy, average healthy years
of expected life, and percentage of years healthy by age, City of Sa˜o Paulo, Brazil,
2000–01
Measure
Age (years)
60 65 70 75 80 85
Life expectancy (ex) 1.26 1.27 1.27 1.25 1.23 1.17
Healthy life expectancy (HLEx) 1.18 1.21 1.26 1.26 1.36 1.37
Percentage of years healthy (HLEx*100/ex) 0.94 0.95 0.99 1.00 1.11 1.17
Sources : See Table 1.
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T A B L E 5. Risk factors for ‘poor ’ self-perceived health among older people in the City of Sa˜o Paulo, Brazil, 2000
Variable: base case and categories
Males Females
60–69 years 70–79 years 80+ years 60–69 years 70–79 years 80+ years
OR p OR p OR p OR p OR p OR p
Not living alone 1.00 1.00 1.00 1.00 1.00 1.00
Living alone 1.22 0.760 2.47 0.155 3.35 0.040 1.07 0.820 0.56 0.041 0.83 0.576
Married/consensual union 1.00 1.00 1.00 1.00 1.00 1.00
Single 1.60 0.514 1.29 0.710 0.77 0.802 1.06 0.901 1.59 0.382 0.38 0.153
Separated/divorced 0.44 0.146 0.99 0.980 0.19 0.001 1.17 0.565 1.00 0.997 0.60 0.213
Widow 0.68 0.488 0.35 0.192 0.05 0.024 1.31 0.847 0.92 0.867 1.45 0.661
5–9 years’ schooling 1.00 1.00 1.00 1.00 1.00 1.00
0–4 years’ schooling 3.70 0.000 2.33 0.010 2.61 0.068 2.94 0.000 2.56 0.013 1.91 0.153
>3 minimum wages 1.00 1.00 1.00 1.00 1.00 1.00
<1 minimum wage 1.06 0.889 0.38 0.135 8.21 0.065 1.31 0.907 1.70 0.197 0.68 0.404
1–3 minimum wages 1.40 0.289 1.76 0.052 1.58 0.225 1.53 0.109 1.46 0.204 1.22 0.588
Not dependent 1.00 1.00 1.00 1.00 1.00 1.00
Dependent 3.34 0.136 1.35 0.155 1.53 0.339 3.87 0.104 2.53 0.071 2.27 0.014
No chronic illness 1.00 1.00 1.00 1.00 1.00 1.00
1 chronic illness 1.54 0.177 1.51 0.266 2.16 0.067 2.75 0.000 1.86 0.061 1.91 0.105
2 or more chronic illness 5.75 0.000 6.88 0.000 6.87 0.000 5.87 0.000 5.37 0.000 2.47 0.013
Unweighted sample sizes 310 338 230 493 467 300
Notes : OR Odds ratio. The base case for a variable begins the sequences of categories.
Sources : See Table 1.
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Martinez-Sa´nchez et al. (2001) for Spain). In the City of Sa˜o Paulo, Brazil
in 2000–01, men aged 60, 65 and 70 years could expect to live a higher
percentage of years in a healthy state than women, but at ages 75, 80 and
85 years the opposite held. In fact, for women the percentage of expected
years spent in an unhealthy state did not increase with age. This may be
the most important result of this estimation, since it contradicts previous
studies of Cambodia (Zimmer 2005), the United States (Agree 1999),
and Indonesia, Philippines, Singapore and Taiwan (Ofstedal et al. 2003).
The multivariate analysis indicated that as women age, having one
chronic disease as compared with none decreased in signiﬁcance, but for
men the opposite applied. On the other hand, being dependent became
increasingly signiﬁcant for women as they aged, but less signiﬁcant for men.
These ﬁndings are however consistent with the evidence that older men
and women use diﬀerent information and criteria when making an overall
assessment of their health status ( Jylha et al. 1998, Prager et al. 1999).
Earlier work has also shown that women take more account of health
dimensions that are not related to mortality, such as mild diseases and
overall quality of life, while men’s self-assessments are more strongly in-
ﬂuenced by serious conditions (Benyamini, Leventhal and Leventhal
2000; Alves and Rodrigues 2005). Increased age, which is expected to be
associated with higher mortality and morbidity in both men and women,
is more strongly associated with a higher percentage reporting poor health
among men than women.
The diﬀerential perception of health between the two sexes is probably
related to diﬀerentiated gender roles throughout the life span. From an
evolutionary standpoint, it may be adaptive for women, as the principal
carers of their families, to be responsive to all familial events and any
disruptive health problems. Men, by contrast, are expected to be more
concerned with health conditions that reduce their ability to manage
external tasks and threats (Benyamini, Leventhal and Leventhal 2000). In
the City of Sa˜o Paulo in 2000–01, the percentage of life spent in poor
perceived health did not change as much for women as for men with
increasing age. It was hypothesised that women tended to adapt more
easily to new realities and to be more distracted in relation to serious
health threats than men. This was supported by the multivariate analysis,
for dependence was a stronger predictor of a poor health self-assessment
for women than men, while multiple chronic diseases had a stronger eﬀect
for men. Since functional disability can be considered less related to
mortality than the number of chronic diseases, the percentage of life spent
in poor self-perceived health was more strongly correlated with mortality
for men than for women, and therefore a more valid measure of health
outcomes.
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Limitations of the study
It is important to note that the SABE database does not include older
people resident in institutions, who are likely to be sicker and frailer than
the non-institutional population. This may be another reason why the
results for women revealed no age gradient in unhealthy years. On the
Sullivan method, it does not allow the assessment of transitions from one
health state to another, and its estimates have been criticised on these
grounds. To analyse data on transitions from one state to another would
require a multi-state life table, which, in turn, requires longitudinal inci-
dence data. A previous study using various simulation models and possible
scenarios showed, however, that if there are no sudden changes over time
in prevalence and mortality rates, Sullivan’s method provides robust esti-
mates for monitoring changes in healthy and unhealthy life expectancies
(Mathers and Robine 1997).
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